





Effects of Rich Environment on Growth and Development 
in Experimental Fetal Alcohol Syndrome 
Masuko Sato， M. D. 
(Child Health， Dept. of Paidology， Kyoto Women's University) 
Tunekazu Yamano， M. D. 
(Dept. of Pediatrics， Graduate School of Medicine， Osaka City University) 
SUMMARY 
Objective: To clarify effects of rich environment on growth and development in experimental 
fetal alcohol syndrome. 
Material and Methods: Jcl-ICR mice whose mothers were injected with 5 g/kg of 30% 
ethanol intraperitoneally on the 9th day of pregnancy (AL gr.) were compared with equivalent 
distilled water groups (C gr.). After weaning， each group were divided in rich environment 
namely， group-housing with play instruments (ALR gr. and CR gr.) and standard environment 
(ALS gr. and CS gr.). Growth and development including motor reflex， open-field test and 
radial maze learning were followed and compared between each group. Brains were examined 
histologically at 5 hours after the injection of ethanol by electron microscope and 
myelinogenesis on the 60th postnatal days by Kluver-Barrera method were compared between 
each group. 
Results: 1) On the 9th day of pregnancy， electron-lucent vacuoles of mitochondrias in the 
matrix cells of the AL gr. fetuses were demonstrated by the electron microscope. Brain 
myelination was statistically less than that of C gr. at 40 and 60 days of age. 
2) Growth and motor reflexes during 0-20th postnatal days in AL gr. mice were less than 
those in C gr. mice. 3) In the open-field test， the means of crossing number in outer layer， 
rearing and grooming numbers at 40 days of age in ALR gr. were higher than those of ALS gr. 
However， environmental effects in AL gr. at the 40 days of age were disappeared at the 60 
days of age. 4) In the radial maze， the mean number of correct choices of ALR gr. were higher 
than that of CR gr. CS gr. and ALS gr. with significant differences. 
Conclusion: Effects of rich environment on behavioral development were clarified by the use 







































































実施時間 13 : 00 -18 : 00 
照度 500 LUx 
背景音 騒:80 db 静:70 db 
実施室温 24:t 1 Oc
実施湿度 55:t 5 % 
ホームケージ W150 D 180 H 150 (mm) 
昼夜リズム 12時間 (7: 00 a.m. 7 : 00p.m.) 
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図1　 豊環境用ケ0ジ 　遊具組み合 わせ例
　　　 (平行棒、すべ り台、5つ の筒)
図2　 豊環境用ケージ　遊具組み合 わせ例
　　　 (三角鈴、鏡、5つ の筒)
図3　 0pen-fieldテ ス ト装 置 図4　 放射状迷路学習装置
図6　 神経管、細胞質に空砲が見 られ る。
図5　 妊娠9日 目エタノール5g/kg投
　　 　与による神経管(矢 印)










































表 2 各セクションにおける乳頭視床路の太さの平均値の比較 (単イ立=μm)
41 sec. 43 sec. 45 sec. 
生後40日目 生後60日目 生後40日目 生後60日目 生後40日目 生後60日目
AL群 1.30:10.15 1. 37:10.24 1. 36:10 .22 1. 33 :1 0 . 26 1.41土0.32 1. 31:10.27 
n =247 n =378 n =407 n =423 n =140 n =181 
t検定 t=4.04 t=3.41 t=0.59 t=3.26 t=4.05 t=8.20 
P<0.005 P<0.005 N.S. P<0.005 P<0.005 P<0.005 
C群 1. 37:1 0.18 1. 42:1 0.17 1.36:10.16 1.38:10.13 1.62:10.41 1.62土0.36
n =180 nニ400 n =386 nニ385 n =73 n =98 
表 3 AL群・ C群における出産仔数、出生体重、出生尾長平均値の比較検定
(平均値±標準偏差)
出産仔数 出生体重(gr) 出生尾長(cm)
AL群 13.4 :1 3.0 1.6士 0.2 1.2土 0.1(nニ 5) (n二 30) (n=30) 
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11.3 :! 22.6 
(n=24) 
9.8 :! 3.0 
(n=24) 




7.4 :! 2.2 
(n二 24)AL群




7.9 :! 1.4 
(n=45) 
7.4 :! 2.4 
(=45) 




































表 5 open-fieldにおける行動の群間比較 (日齢40)
(平均値±標準偏差)
CS群 ALS群 ALR群 CR群
t検定(n=16) (n= 18) (n=25) (n=29) 
外周移動区画数 56.0土 23.7 41. 9 :t 19. P) 59.8 :t 25. 6b) 56.5 :t 17.2 a)-b): pく0.046
内周移動区画数 36.1 :t 15.1C) 27. 7 :t 26. 5d) 41.5 :t 20.8 48.3 :t 18. 8e) c)ー巴):p<0.035 d)-e): p<O.OOOl 
後肢立ち(回数) 26.7 :t 17. ge) 17.3 :t 13.60 27.8土 16.3g) 36.2 :t 18.8h) e)-f) :p < 0.047 f)-g) : pく0.031f)ーh): p <0.000 e)→h): p<0.053 
グルー ミング 2.0 :t 1.4 1.3土1.41) 2.4土 1.9j) 2.4 :t 2.3 i)ーj):p<0.05 
排便/排尿(回数) 2.3 :t 1.6k) 2.1 :t 2.11) 1.7土1.6 2.8 :t 2.2 k)-l): p<0.046 
潜時(秒) 4.9:t 7.8 7.4土 5.8m) 5.5 :! 5.1 4.4 :t 3. 6n) m)-n):pく0.032
表 6 open-fieldにおける行動の群間比較 (日齢60)
(平均値士標準偏差)
CS群 ALS群 ALR群 CR群 t検定(n = 15) (nニ 13) (n =16) (n =20) 
外周移動区画数 44.3土 15.0 44.8 :t 15.1 48.4 :! 27.9 48.9 :t 18.4 
内周移動区画数 35.4土 20.1 27.4:t 14.6a) 24.1土 14.7 51. 2土 35.0b) a)-b): pく0.027
後肢立ち(回数) 17.3 :t 15.3 18.8 :t 15.0 13.7 :t 7.8 15.5 :t 10.0 
グルー ミング 2.3 :t 1.6 2.2土 2.6 2.6土 4.0 2.5 :t 2.6 
排便/排尿 1.9 :t 1.3 2.6士1.9 1.3士1.4 2.6 :t 1.9 
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